Thyroxine transfer and distribution in critical nonthyroidal illnesses, chronic renal failure, and chronic ethanol abuse.
Serum T4 kinetic studies were performed in euthyroid patients with acute critical illnesses, chronic renal failure, or ethanol abuse without overt hepatocellular damage and in healthy euthyroid subjects with normal or altered serum T4 binding to determine the relative effects of altered serum T4 binding and extravascular disturbances on T4 transfer and distribution in nonthyroidal illnesses. A three-pool model with rapidly and slowly equilibrating pools exchanging with serum was used to evaluate the potential sites of alterations. Healthy euthyroid subjects with low serum T4-binding globulin levels had increased serum percent free fraction of T4 (%FFT4) and fractional T4 transfer rates (FTR) from serum to both extravascular pools, while those with high serum T4-binding capacity had decreased %FFT4 and FTR from serum to the rapid pool and increased T4 binding in the slow pool. Critically ill patients had significantly reduced serum total T4 (TT4) with increased %FFT4 but decreased FTR from serum to both extravascular pools and reduced T4 binding in the slow pool. Patients with ethanol abuse had normal serum TT4 and %FFT4 but significantly increased FTR from serum to the rapid pool and increased binding in both extravascular pools. Chronic renal failure patients had no alterations in any of these values. The T4 FTR from serum to both extravascular pools were directly related to the serum %FFT4 in healthy subjects and inversely related in the patients. Further, the FTR from the rapid pool to serum were inversely related to rapid pool binding in healthy subjects but not in the patients, while the FTR from the slow pool to serum were unrelated to slow pool binding in both groups. These findings indicate that in patients with nonthyroidal illnesses the transfer of T4 between serum and the extravascular pools is not primarily a reflection of T4 binding to serum binding proteins or extravascular sites. Further, alterations in slow pool binding may be affected by changes in T4 binding to serum binding proteins, which are known to be present in the interstitial fluid of these tissues. Finally, the type and magnitude of the alterations in T4 transfer and distribution in patients with nonthyroidal illnesses appear to differ for rapidly and slowly equilibrating tissues and may be related to the etiology and/or severity of the nonthyroidal disorder.